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ABSTRACT
Examination of Harm Perception of Hookah Among Youth in the US
By
Omkar Rajendra Mirgal
04/24/2016

Introduction: The World Health Organization (WHO) has declared hookah smoking to be a
significant public health problem. According to Martinasek et al. the increase in number of
hookah smokers is due to lack of education and public awareness , there is a general impression
that hookah is a safe alternative to cigarettes. (Martinasek et al., 2011). On the other hand,
hookah is affordable and has appealing flavor. The US Food and Drug Administration does not
regulate hookah and there is a lack of regulation in packet labeling (Martinasek et al., 2011).
Hookah smoking and cigarette smoking produces the exact same toxic chemicals and carcinogens
(Martinasek et al., 2011). The US Environmental Protection Agency claims that hookah smoking
releases secondhand smoke which contains cancer causing agents (Martinasek et al., 2011).
Overall, hookah smoking is increasing rapidly among youth due to social acceptance, low cost,
appealing flavors, lack of regulatory policies and incorrect harm perception. Therefore, I propose
a study that will aim to answer the following research questions:
1) What are the socio-demographic characteristics of middle school and high school students
who have awareness of hookah?
2) What are the characteristics of middle school and high school students who report hookah is
less harmful than cigarettes?
3) Does awareness of hookah, harm perception of hookah, ever user and current user of hookah
differ by living with hookah users?
4) How does harm perception of hookah correlate with use of hookah among US youth?
I hypothesize that American youth who perceive hookah as less harmful than cigarettes will more
likely be users of hookah as compared to youth who perceive these products are more harmful.

Methods: The secondary data analysis was conducted using the data from the 2013 National
Youth Tobacco Survey (NYTS). The study population was middle and high school students. The
independent variables of interest were students who were current users of hookah, had ever
used hookah, as well as those aware of hookah smoking. The dependent variable was harm
perception of hookah smoking. A weighting factor was adjusted in the survey to get a weighted
proportion of students in each grade to match with the national population. The prevalence of
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current and ever users of hookah, as well as those aware of hookah among middle school and
high school students was examined. The frequency of high school and middle school students
who are living with hookah users, and those who do not was evaluated. The association of harm
perception of hookah among current and ever users, as well as those aware of hookah smoking
adjusted by those who are living with hookah users was assessed. Data was analyzed in SAS 9.3
to examine the association between the independent and dependent variables. Frequency,
logistic regression and a chi-square tests were used to find the odds ratio and p-value between
the dependent and independent variables.

Results: Association of harm perception of hookah among current users of hookah, ever users,
as well as those aware of hookah smoking, reported that 55.64% of current users of hookah
(Adjusted OR = 4.99, CI: 3.78-6.59), 43.80% of ever users of hookah (Adjusted OR = 4.96, CI: 4.026.13) and 21.50% of those who were aware of hookah smoking (Adjusted OR = 3.20, CI: 2.823.91) believed that hookah smoking is less harmful than cigarette smoking in both middle and
high school. Participants who were current users of cigar smoking i.e.26.57% (crude OR = 2.80 CI:
2.45-3.20), Adjusted OR = 1.18, CI: 0.96-1.45)) as well as ever users of cigar smoking i.e. 24.76%
(crude OR= 3.18, CI: 2.78-3.65), adjusted OR = 2.24, CI: 1.85-2.71)) believe hookah smoking is less
harmful than cigarette smoking compared to individuals who were not current as well as ever
users of cigar smoking. There was no significant difference between odds of male and female in
believing that hookah smoking is less harmful than cigarette smoking.

Discussion: Overall these results suggest that students who were associated with hookah usage
believe that hookah smoking is less harmful than cigarette smoking. Moreover, students who
were ever users of cigar smoking had 2.24 odds of believing that hookah smoking is less harmful
than cigarette smoking compared to individuals who were not ever users of cigar smoking.

Conclusion: Therefore, American youth who perceive hookah as less harmful than cigarettes
will more likely be users of hookah as compared to youth who perceive these products are more
harmful

Omkar Mirgal

Examination of Harm Perception of Hookah Among Youth in the US
By
Omkar Rajendra Mirgal
BDS, D.Y.Patil Medical University, India

A Thesis Submitted to the Graduate Faculty
of Georgia State University in Partial Fulfillment
of the
Requirements for the Degree
MASTER OF PUBLIC HEALTH

ATLANTA, GEORGIA
30303

Omkar Mirgal

Approved:

Shanta Rishi Dube, PhD, MPH
Associate Professor
Division of Epidemiology and Biostatistics School of Public Health Georgia State
University

Ashli A. Owen-Smith, PhD SM
Assistant Professor of Health Management & Policy
School of Public Health
Georgia State University

Date : 4/24/2017

Omkar Mirgal

Acknowledgements
I would like to acknowledge my thesis chair Dr.Shanta Dube and committee
member Dr.Ashli Owen-Smith for their endless inputs and guidelines in the
process of completing my thesis. I would also thank my family and my friends who
help me in giving me inputs and their experience which guided me to successfully
defense of my thesis topic. I would like to thanks my uncle Nishikant Kadam and
aunt Tanuja Kadam who guided me in every step of my education and thought me
the importance of hard work, which motivated me in successful completion of my
goals. Lastly, I would like to thanks my parents who trusted my abilities and kept
me motivated in whole process.

Omkar Mirgal

Author’s Statement Page

In presenting this thesis as a partial fulfillment of the requirements for an
advanced degree from Georgia State University, I agree that the Library of the
University shall make it available for inspection and circulation in accordance with
its regulations governing materials of this type. I agree that permission to quote from,
to copy from, or to publish this thesis may be granted by the author or, in his/her
absence, by the professor under whose direction it was written, or in his/her absence,
by the Associate Dean, School of Public Health. Such quoting, copying, or
publishing must be solely for scholarly purposes and will not involve potential
financial gain. It is understood that any copying from or publication of this
dissertation which involves potential financial gain will not be allowed without
written permission of the author.
Omkar Rajendra Mirgal
Signature of Author

Omkar Mirgal
TABLE OF CONTENTS

Abstract……………………………………………………………………………………………………………………………01
LIST OF TABLES………………………………………………………………………………………………………………...09
Chapter1. INTRODUCTION.......................................................................................................10
1.1 Background/Origin of hookah smoking…………………………………………………………………..11
1.2 Harm Perception of hookah smoking………………………………………………………………………12
1.3 Aim of the Study……………………………………………………………………………………………………..13
1.4 Hypothesis of the Study………………………………………………………………………………………….13
Chapter 2. LITERATURE REVIEW..............................................................................................14
2.1 Research Gap………………………………………………………………………………………………………………
Chapter 3. METHODS AND PROCEDURES…………………............................................................ 20
3.1 Data Set………………………………………………………………………………………………………………….20
3.2 Study Population…………………………………………………..………………………………………………..20
3.3 Measure…………...........................................................................................................21
3.4 Statistical Analysis.......................................................................................................22
Chapter 4. RESULTS................................................................................................................. 22
4.1 Sample
4.2 Sociodemographic Characteristic in Middle school and High School Students……….22
4.3Weighted Prevalence of Student living with Hookah users…………………………………….23
4.4 Associations of Harm Perception of hookah among current users of hookah, ever users of
hookah smoking, as well as those aware of hookah smoking………………………………24
Chapter 5. DISCUSSION AND CONCLUSION................................................................................ 25
5.1 Discussion on harm perception of hookah smoking...................................................26
5.2 Sociodemographic Burden of hookah smoking..........................................................27
5.3 Comparison with other literature……………………………………………………………………………27
5.4 Strength of the study………………………………………………………………………………………………28
5.5 Limitation of study and recommendation……………………………………………………………….27
5.6 Conclusion………………………………………………………………………………………………………………28
Chapter 6. REFERENCES..........................................................................................................28
Chapter 7.APPENDICES……………………………………………………………………………………………………….29

Omkar Mirgal

List of Tables
Table 4.1: Weighted Percent and 95% confidence limits (95%CI) of awareness,
harm perception, ever and current users of hookah smoking by sociodemographic
characteristics among middle school students, 2013 National Youth Tobacco Survey
(N=18406).

Table 4.2: Weighted Percent and 95% confidence limits (95%CI) of awareness,
harm perception, ever and current users of hookah smoking by sociodemographic
characteristics among high school students, 2013 National Youth Tobacco Survey
(N=18406).

Table 4.3: Weighted Percent of middle school and high school students who live
with hookah smokers, 2013 National Youth Tobacco Survey (N=18406).

Table 4.4: Association of harm perception of hookah in current and ever users of
hookahs, awareness of hookah smoking in middle school and high school students,
2013 National Youth Tobacco Survey (N=18406).

Omkar Mirgal

Chapter 1.
Introduction
1.1 Background: The World Health Organization (WHO) has declared water pipe/hookah
smoking to be a significant public health problem. In the nineteenth century, water pipe smoking
among some Sultans included tobacco combined with opium, perfume and crushed
pearls(Martinasek, McDermott, & Martini, 2011). Today, water pipe smoking includes
combination of tobacco, water, wood and charcoal in the water pipe device called ‘hookah’.
Traditionally first created in the East Mediterranean part of the world, hookah contains a product
called ‘jurak’(tobacco) which itself does not contain any flavor enhancer (Martinasek et al., 2011).
But, the addition of flavored and sweetener tobacco(massel), has made hookah smoking popular
(Martinasek et al., 2011). Massel comes in a package with fruits being displayed on the top.
Manufactures incorrectly advertise massel to be healthy and nicotine free (Martinasek et al., 2011).
However, massel contains the same concentration of nicotine with respect to cigarettes. Each
session of hookah smoking includes at least 20grams of massel. In hookah smoking devices
charcoal is typically heated at a temperature of 450℃ to burn the tobacco (Martinasek et al., 2011).
During inhalation tobacco smoke generates from the top where it is burned with the help of
charcoal, travels through the pipe in a water bowl at the bottom and eventually is inhaled through
the tube which is attached to the water bowl with the help of a mouth piece. Misconceptions are
rife among hookah patrons that the water in this process acts as a filter and removes nicotine and
other toxic products (Martinasek et al., 2011). However, Martinasek et al. argues that only 5% of
the nicotine is being filtered by the water (Martinasek et al., 2011). Moreover, there would be an
increase in the level of nicotine inhaled due to longer puffs. Long sessions of water pipe smoking
also contribute to increase in level of nicotine inhalation.
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1.2 Harm Perception of Hookah Smoking: According to Martinasek et al. the increase in
number of hookah smokers is due to a lack of knowledge about the harms of hookah smoking
(Martinasek et al., 2011). Moreover, due to social acceptance combined with low cost and
appealing flavors, hookah smoking is increasing rapidly among the youth (Martinasek et al., 2011).
Roskin and their team of researchers found that British university students perceived that hookah
smoke enters through different lung pathways than that of cigarette smoke, thus considering
hookah smoking to be safe(Martinasek et al., 2011). Moreover, due to lack of education campaigns
and public alertness related to hookah smoking, there is a general impression that hookah is a safe
alternative to cigarettes. This is due to a lack of conformity to regulation in packet labeling. The
US Food and Drug administration does not regulate water pipe tobacco as strictly as the hookah
products (Martinasek et al., 2011). An example mentioned by the author about misleading
packaging is that Massel packages come with a label stating ‘no tar’, therefore implying that the
product is safe. However, Martinasek et al. states that tar cannot be formed unless the product is
burned. Researchers also add that a single session of hookah smoking produces tar equal to 20 low
tar cigarettes.
Marketing techniques used by manufactures of hookah products are hazardous for the
awareness of hookah among youth (Martinasek et al., 2011). Several examples are given by the
Martinasek et al. about wrong health facts and assumption of filtration of toxins occurring in the
mouthpiece, make youths attracted to hookah smoking (Martinasek, Gibson-Young, Davis, &
McDermott, 2015). Martinasek et al. also adds that social acceptance and affordability make
hookah smoking popular among youth. Hookah costs around 1 - 5 USD in the US which is easily
affordable by young people (Martinasek et al., 2011). Moreover, the number of hookah cafés or
establishments has increased near college campus areas and make hookah smoking available quite
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easily (Kassem et al., 2015). Overall, the exciting appeal of hookah, social experience and
affordability make youth opt for hookah smoking.
Researchers have documented that health hazards are associated with poor indoor air
quality of hookah cafes (Gathuru, Tarter, & Klein-Fedyshin, 2015). Gathuru et al. also mentions
that many communicable, bacterial and viral infections can spread through the hookah cafes
(Gathuru et al., 2015). Toxins which are generated from hookah smoke stay in the air for a longer
duration (Gathuru et al., 2015). These eventually create an environment which has a higher
particulate level than restaurants which allow cigarette smoking (Gathuru et al., 2015).
Hookah smoking and cigarette smoking produces the exact same toxic chemicals and
carcinogens(Martinasek et al., 2011). However, due to longer puffs and longer sessions of hookah
smoking, a person is exposed to over 100 times more smoke from the hookah than a cigarette
(Martinasek et al., 2011). Martinasek et al. also mentions that hookah smokers are more vulnerable
to hypertension and cardiac diseases than cigarette smokers(Martinasek et al., 2011). Due to
incomplete combustion of tobacco leaves, finer particulates are released in hookah smoking, which
is unfiltered. Martinasek et al. claims that these minute particulates, when inhaled by a person,
lead to a greater chance of acute and chronic respiratory problems (Martinasek et al., 2011).
Hookah smoking is also being associated with low birth weight. Development of oral cancer is
also high in hookah smokers due to longer sessions. Subsequently, more irritation on the oral
mucosa is seen when compared to tobacco (Martinasek et al., 2011).
The US Environmental Protection Agency claims that hookah smoking releases
secondhand smoke which contains cancer causing agents (Martinasek et al., 2011). Furthermore,
chemicals emitted from hookah smoking contain a high proportion of carbon monoxide and
hydrocarbon, which are potentially causes for lung cancer(Maziak, 2013). The study concludes
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that even a single session of hookah smoking exposes 25 mg of nicotine as compared to 30
cigarettes, which produce 168 mg of nicotine (Martinasek et al., 2011). In a study conducted by
Nuzzo et al. (2013), the researchers found that a lack of knowledge about the harms of hookah
smoking are contributing to an increase in youth who have never used tobacco. Additionally, Wang
et al sociodemographic study about prevalence of hookah reported that current hookah user was
more in males then females. Moreover, awareness of hookah, current users and ever users of
hookah were highest among whites and lowest in black participants (Wang, King, Corey, Arrazola,
& Johnson, 2014). On the other hand, another study conducted by Lee et al. reported that
combination use of cigarette and hookah smoking were higher in black males’ participants relative
to white participants (Lee, Hebert, Nonnemaker, & Kim, 2015). However, both the studies lack
assessment among individuals of other races and ethnicities.

1.3 Aim of the Study: Overall, hookah smoking is increasing rapidly among youth due to social
acceptance, low cost, appealing flavors, lack of regulatory policies and incorrect harm perception.
Therefore, I propose a study that will aim to answer the following research questions:
1)

What are the socio-demographic characteristics of middle school and high school

students who have awareness about hookah?
2)

What are the characteristics of middle school and high school students who report

hookah is less harmful than cigarettes?
3)

Does awareness of hookah, harm perception about hookah, ever user and current

user of hookah differ by living with hookah users?
4)
youth?

How does harm perception about hookahs correlate with use of hookah among US
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1.4 Hypothesis of the Study: I hypothesize that American youth who perceive hookah
as less harmful than cigarettes will more likely be users of hookah as compared to youth who
perceive these products are more harmful.
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Chapter 2.
Review of the Literature
American College Health Association (ACHA) survey reveals that 30% of college
students have smoked hookah at least once(Gathuru et al., 2015). The Gathuru et al. quote that
“Smokeshop, which is a tobacco trade journal, mentions that there is a rise of hookah tobacco
import from 20,000 to 2 million pounds by the year 2007.” Gathuru et al. identifies that 61-67%
student perceive that hookah smoking is less harmful than cigarette smoking and 80% perceive
that hookah smoking is less addictive (Gathuru et al., 2015).
The study by Eissenberg and Shihadeh (2009) estimated that, compared to a cigarette
smoker, a water pipe smoker is exposed to more carbon monoxide and nicotine (Eissenberg &
Shihadeh, 2009). Although this study documented that hookah smoking is equally as toxic as
cigarette smoking, it did not assess the harm perception of hookah between students who were
current users of hookah, have ever used hookah, as well as those aware of hookah smoking
(Eissenberg & Shihadeh, 2009). Moreover, the sample size in the study was small and difficult to
generalize (Eissenberg & Shihadeh, 2009). Another study was conducted to assess the tobacco and
hookah smoking behavior at University of Florida and University of Pittsburgh (Nuzzo et al.,
2013). Nuzzo et al. assessed the knowledge about specific intoxicates to examine the association
between hookah knowledge and smoking behaviors (Nuzzo et al., 2013). Participants were
undergraduate and graduate students of University of Florida and University of Pittsburgh (Nuzzo
et al., 2013). Results of the study reflected that 39% of the undergraduate students were hookah
smokers (Nuzzo et al., 2013). Moreover, most of the participants had poor knowledge about the
toxicity of hookah smoking (Nuzzo et al., 2013). The study was limited to the assessment of toxic
content knowledge of hookah and cigarette smoking among the youth (Nuzzo et al., 2013). Actual
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harmful perception of hookah between students who were current users of hookah, have ever used
hookah, as well as those aware of hookah smoking was not assessed in the study (Nuzzo et al.,
2013).
A study conducted by Heinz et al. included the assessment of harm perception related to
hookah among youth (Heinz et al., 2013). Along with harmful perception, the study also included
assessment of patterns of hookah usage and the psychological and social norms co-relating to
hookah smoking (Heinz et al., 2013). Participants in the study were 150 psychology class
undergraduate students from the Midwestern University (Heinz et al., 2013). The Heinz et al.
concluded that the students believed hookah smoking was less harmful than cigarette smoking and
more addictive (Heinz et al., 2013). Moreover, most of the youth endorsed switching to hookah
smoking due to the believed that it was less harmful (Heinz et al., 2013). Limitations of the study
included a small sample size and difficulties with drawing generalizations beyond the study
population (Heinz et al., 2013). Another study was conducted to estimate harmful perceptions and
awareness of hookah among adults in the US (Mohammed, Geneus, Yadgir, Subramaniam, &
Burroughs, 2016). The study used Health Information National Trend Survey data for analysis
(Mohammed et al., 2016). The study measured usage of hookah and assessed participants’
perception about harm of hookah use (Mohammed et al., 2016). The findings were then compared
to cigarette smoking. The result of the study reflected that only 15.7% of US adults believe hookah
smoking was less harmful than cigarette smoking (Mohammed et al., 2016). One of the limitations
were no comparison of harm perception between participants who live with hookah users and those
who do not. Moreover, the response rate of the study was approximately 34% (Mohammed et al.,
2016). Thus it would be difficult to generalize these findings (Mohammed et al., 2016).

Omkar Mirgal
A study conducted by Barnett et al. assess the use of hookah smoking among Florida high
school students (Barnett et al., 2016). Barnett et al. used the Florida Youth Tobacco Survey data
for analysis (2011-2014), a statewide cross-sectional survey (Barnett et al., 2016). The sample
design is two-stage cluster probability sample (Barnett et al., 2016). The participants were given
questionnaires about their hookah usage (Barnett et al., 2016). The questions included “have you
ever tried smoking tobacco in the last 30 days by hookah” (Barnett et al., 2016). Barnett et al.
concluded that Florida High School Student current hookah usage had increased from 8% in 2011
to 11.6% in 2014 (Barnett et al., 2016). A limitation of the study was that no association was
explored between harm perceptions of hookah and students who were current users of hookah,
have ever used hookah, as well as those aware of hookah smoking (Barnett et al., 2016).
Additionally, no assessment was conducted in relation to hookah harm perception between
students who live with hookah users and those who do not. The study was difficult to generalize
at the national level since it was conducted for Florida high school students.
Another study was conducted to assess the frequency of hookah smoking and change in
frequency in current hookah usage of New Jersey youth (Bover Manderski, Hrywna, & Delnevo,
2012). Bover Manderski et al. use the New Jersey Youth Tobacco Survey data for the analysis of
the research questions (Bover Manderski et al., 2012). The survey incorporated 2 stage cluster
sample design. The questions included “have you ever tried smoking tobacco in the last 30 days
by hookah” and “ during past 30 days on how many days did you use hookah to smoke tobacco”
(Bover Manderski et al., 2012). Bover Manderski et al. infer that there is a 3% rise in students
who first tried hookah and students who are current hookah smokers (Bover Manderski et al.,
2012). The study included stratified analysis by ethnicity and reported that Hispanic students had
an increase in hookah smoking as compared to other students (Bover Manderski et al., 2012).
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However, the study did not include the association of harm perception of hookah between students
who were current users of hookah, have ever used hookah, as well as those aware of hookah
smoking. Bover Manderski et al. do not evaluate the frequency of current users as well as those
who ever used hookah with individuals who live with a person who smokes hookah. The study
was conducted for New Jersey youth, therefore was not able to generalize the finding at the
national level. Another study was conducted in North Carolina about the prevalence of water-pipe
smoking in college students (Sutfin et al., 2011). Sutfin et al. assessed the co-relation of hookah
with demographics, health behavior and harmful perception (Sutfin et al., 2011). Sutfin et al.
conducted stratified random sampling of undergraduate students from 8 universities of North
Carolina (Sutfin et al., 2011). Sutfin et al. concludes that large proportion of the sample were
lifetime water pipe smokers, but only 17 % of the total participants felt that hookah smoking is
more harmful than cigarette smoking (Sutfin et al., 2011). Sutfin et al. also claim that hookah
smoking is as popular as cigarette smoking among students (Sutfin et al., 2011). However, the
study lacks the evaluation of whether hookah smoking is harmful by comparing the harm
perception between students who live with hookah users and those who do not. The study included
participants only from 8 universities of North Carolina. Hence it was difficult to generalize the
results at the national level (Sutfin et al., 2011). Moreover, the information was collected through
a web survey. Therefore, response rate was low i.e. 30% (Sutfin et al., 2011).
Another study was conducted to analyze the prevalence and awareness of all nonconventional tobacco products among US youths (Wang et al., 2014). Wang et al. used the
National Youth Tobacco Survey 2012 data for the analysis (Wang et al., 2014). The survey
included questions about respondents’ awareness of hookah effects (Wang et al., 2014). Overall
awareness of hookah was 41.2% , ever users of hookah was 8.9% and current users of hookah was
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3.6% in middle school and high school students (Wang et al., 2014). However, the study lacked
association of harmful perception about hookah in students who were current users of hookah,
have ever used hookah, as well as those aware of hookah smoking. Additionally, the study did not
assess how the awareness of hookah, the harmful perception about hookah as well as current usage
of hookah differs when living with hookah users. Research conducted by Martinasek et al.
examines hookah usage and harm perception among asthmatic youth (Martinasek, Gibson-Young,
& Forrest, 2014). The study was conducted in Florida. Researcher uses Florida Youth Tobacco
Survey 2012 data which includes students from high school (Martinasek et al., 2014). The survey
consisted of a two-stage cluster probability sampling. The study also assesses asthmatic students
and correlated them with the harmful perceptions of hookah usage (Martinasek et al., 2014).
Martinasek et al. concluded that students with asthma perceived hookah smoking less harmful than
cigarette smoking (Martinasek et al., 2014).However, it is wrong to believe that hookah smoking
is less harmful than cigarette smoking, because asthmatic patients are more vulnerable to
pulmonary disorders (Martinasek et al., 2014). The study had the limitation of not being able to
generalize the result at the national level, as the study was conducted in Florida. Moreover,
Martinasek et al. specifically evaluated an association between asthmatic youth. Additionally, the
study did not have an association of students who were current users of hookah, have ever used
hookah, as well as those aware of hookah smoking and how it differs in the youth staying with a
person who smokes hookah.
According to Kassem et al. there is an increase in hookah bars in the US due to their
exemption from clean indoor air legislation(Kassem et al., 2015). The lack of regulation leads to
the incorrect perception among youth that hookah smoking is less harmful than cigarette smoking.
The Kassem et al. study examined the current hookah users and their association with the proximity
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of hookah lounges to a university campus or home(Kassem et al., 2015). It was a cross-sectional
study design with 1332 US undergraduate students from the urban public university of San
Diego(Kassem et al., 2015). Kassem et al. report that the majority of hookah smokers became
aware of hookah lounges through peers and media advertisement(Kassem et al., 2015). Kassem
et al. emphasize that average time spent at the lounge was 105 mins(Kassem et al., 2015).
Furthermore, Kassem et al. claims that youth who were visiting hookah lounges due to awareness
from their peers were four times more than the ones who were visiting by themselves (Kassem et
al., 2015). On the other hand, Kassem et al. stated that there were barriers such as, expense, age
limit, transportation, which were limiting the youth access to a hookah lounge (Kassem et al.,
2015). On the other hand, author reported that only 9 % of the participants were facing above
mention barriers. The study was not able to generalize the finding to all youth since it was
conducted among San Diego undergraduate students. Moreover, Kassem et al. do not assess
harmful perceptions or the prevalence of hookah smoking.
A study conducted by Lee et al. examined the prevalence of exclusive and concurrent use
of tobacco products (Lee et al., 2015). The study uses NYTS 2012 data for the analysis (Lee et al.,
2015). Participants were middle and high school students (Lee et al., 2015). The study also assesses
harm perception of all tobacco products. Researchers conclude that among current users of tobacco
products only 6% use one product and less than 3% use 2 two or more tobacco products (Lee et
al., 2015). Cigars and cigarette smoking are popular combinations which are used by youth (Lee
et al., 2015). On the other hand, hookah and cigarette smoking combined was used by 3% youth
(Lee et al., 2015). Lee et al. also claim that 4.2% of youth in the United States had poly-tobacco
use with three or more tobacco products as compared to 2.4% of adults in that same year (Lee et
al., 2015). Results of harmful perception i.e. agreeing all tobacco product were dangerous reported
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0.40 relative risk ratio (Lee et al., 2015). However, study was not specific to prevalence, awareness
and harm perception of hookah smoking among youth. However, another study was conducted by
Amrock et al. which uses NYTS 2011 data to assess the hookah use among youth(Amrock,
Gordon, Zelikoff, & Weitzman, 2013). The study also analyzed how awareness of hookah smoking
differs from a person living with a hookah user. Amrock et al. reported that youth staying with
hookah users had a higher prevalence of hookah smoking. Moreover, Amrock et al. claim that
hookah use increased with age and grade. Amrock et al. estimated that one in five students would
have tried hookah before their high school graduation. However, the study lacks the assessment of
harm perception of hookah among youth. There is another study conducted by Hampson et al.
which analyzed the trajectory of usage of hookah and cigarette smoking in youths (Hampson,
Tildesley, Andrews, Barckley, & Peterson, 2013). The 963 participants were from the Oregon
Youth Substance Project 20 – 21 years of age. (Hampson et al., 2013). The results showed that
students of age 20/21 had a strong association with hookah smoking (Hampson et al., 2013).
Moreover, their results suggested that a participant who smokes cigarette also smokes hookah and
vice versa (Hampson et al., 2013). However, the study lacks the assessment of harmful perception
of hookah among youth and how awareness, current use and ever using of hookah smoking in
youth differs when they stay with hookah users. Study findings were not able to be generalized at
the national level since it was only conducted among Oregon children.

2.1 Research Gap: Thus, based on this literature, there are research gaps which need to
be addressed. Previous research has assessed the differences between the water pipe smoking and
cigarette smoking among youth. Most of these studies did assess the knowledge of toxic content
of hookah product but did not access the perception of the harmful effects of hookah. Some
research has considered the harmful perceptions assessment but sample sizes have been relatively
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small and results were difficult to generalize for other populations. I will be using the National
Youth Tobacco Survey (NYTS) 2013 data to assess the harmful perception of hookah among youth
in the US. NYTS data is a probability sample, and the survey is conducted at the national level.
Therefore, I will be able to analyze my research question specifically to the harmful perceptions
of hookah between students who were current users of hookah, have ever used hookah, as well as
those aware of hookah smoking. I can apply my findings to the general population.
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Chapter 3.
Methods
3.1Dataset:
The secondary data analysis was conducted using the data from 2013 National Youth
Tobacco Survey (NYTS). The 2013 NYTS employed a stratified, three-stage cluster
sample designed to represent all of the middle school and high school students in the United
States. Data was collected through probability sampling design. The final sample consisted
of 250 schools, of which 187 participated, yielding a school participation rate of 74.8%. A
total of 18,406 student questionnaires were completed out of a sample of 20,301 students,
yielding a student participation rate of 90.7%. A weighting factor was adjusted in the
survey to get a weighted proportion of students in each grade to match with the national
proportion.

3.2 Study Population:
The study population was middle and high school students. There were 10,190 high school
students and 8111 middle school students. However, in the analysis, the students who were
ungraded and graded above 12th-grade were excluded. There were 5091 boys and 5097
girls in high school and 4073 boys and 4037 girls in middle school. There were 22.7%
Hispanic, 58.12% white, 25.86% black and 7% Asian.

3.3 Measures:
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The independent variables of interest were students who were current users of hookah, had
ever used hookah, as well as those aware of hookah smoking. The dependent variable was
harm perception of hookah smoking. The prevalence of current and ever users of hookahs,
as well as those aware of hookah among middle school and high school students was
examined. The frequency of high school and middle school students who are living with
hookah users, and those who do not was evaluated. The association of harm perception of
hookah among current and ever users of hookahs, as well as those aware of hookah
smoking adjusted by those who are living with hookah users was assessed. In the NYTS
2013 survey a current smoker was defined by asking the question, “During past 30 days
which of the following products have you used on at least one day?” Ever use is defined
by asking the question, “Have you ever tried even just one time following tobacco
product?” Awareness of hookah smoking was defined by asking the question, “Have you
ever heard of the following tobacco product?” Living with hookah user was define by
asking question, “Anyone who leaves with you now smoke hookah?” Harm perception of
hookah smoking was defined by asking question, “Do you believe hookah smoking less
harmful than smoking cigarettes?” For each of the above questions, the participants’
response was ‘yes’ equals ‘1’ and the categorical response ‘E’ equals ‘inconsistent
smoker’. However, for the purpose of this study, participants who were inconsistent hookah
smokers and missing participants were categorized as non smokers during the analysis.
Socio-demographic variables included sex (values 1 = male & 2= female) and
race/ethnicity (White, Black, Hispanic, Asian).

3.4 Analysis:
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Data was analysed in SAS 9.3 to examine the association between the independent and
dependent variables. Frequency, logistic regression and a chi-square tests were used to
find the odds ratio and p-value between the dependent and independent variables. A pvalue of < 0.05 and 95% confidence intervals was used to determine statistical significance.
Non-response values for each variable were adjusted as a missing value. I used the proc
survey frequency and proc survey logistics to make an accurate analysis of weighted survey
data. For weighted analysis, the variables ‘PSU2’, ‘strata2’ and ‘wt’were used from NYTS
2013 survey data. Confounder or modifier for my outcome variable were adjusted to get
appropriate results. The data was stratified for middle school and high school students to
get accurate results.
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Chapter 4.
Results
4.1 Sample:

The total sample size for the 2013 National Youth Tobacco Survey was

18406. There were 10,190 high school students and 8111 middle school students with 105 students
who were missing and ungraded. There were 1.02%( CI: 0.69-1.36) students in middle school, and
5.05%(CI: 4.35-5.74) students in high school who were current hookah smokers and 2.83%(CI:
2.19-3.18) of middle school students and 13.84%(CI: 12.21-15.48) of high school students were
ever users of hookah. However, there were 28.04 %(CI: 25.44-30.64) of middle school students
and 51.50%(CI: 47.57-55.43) of high students were aware of hookah smoking.

4.2 Sociodemographic Characteristic in Middle school and High School Students:
The socio-demographic result of weighted percent infers that overall awareness of hookah in
middle school students was 28.04%( CI: 25.44-30.64). However, awareness of hookah in middle
school students was more in female 29 % (CI: 26.36-33.54) than in male. In race, Hispanic group
of student had higher prevalence i.e. 32.38% (CI: 28.21-36.55) in awareness of hookah smoking.
Overall 2.83 % (CI: 2.19-3.18) of middle school students were ever users of hookah smoking and
1.08 % (CI: 0.69-1.36) of middle school students were current users of hookah smoking. In
Hispanic group 5% (CI: 4.00-7.03) were ever users of hookah smoking and 2 % (CI: 1.26-3.12)
were current users of hookah smoking. The socio-demographic characteristics of hookah smoking
in high school students reported overall awareness of hookah in high school students was 51.50 %
(CI: 47.57-55.43). Awareness of hookah smoking was 55.64% (CI: 50.66-58.65) in female and
48.49% (CI: 44.07-52.91) in the male. White students were more among the ethnicity group in
awareness of hookah smoking i.e. 57.44% (53.48-61.41). Overall current user of hookah smoking
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5.05% (CI: 4.35-5.74) and ever users of hookah smoking were 13.84% (CI: 12.21-15.48). Ever
users 14.5 % (CI: 12.54-16.45), as well as current users 5.35%( CI: 4.41-6.30) of hookah smoking,
were more in male students. Among the race the Hispanic group of students had higher weighted
percent of ever user of hookah i.e. 16.65% (CI: 14.10-19.19) as well as current user of hookah
smoking i.e. 6.76% (CI: 5.42-8.10) in high school respectively. The grade wise analysis in both
middle school and high school reported the increase weighted percent of awareness of hookah,
ever users and current users of hookah and harm perception of hookah increases with increase in
grade of the students. Analysis of current and ever users of cigarette, cigar and smokeless tobacco
reported that current users of cigar smoking were high in those who were aware of hookah
i.e.46.61%( CI: 38.01-55.20), ever users of hookah i.e. 32.73% (CI: 25.66-39.81), current users of
hookah i.e.17.05% (CI: 10.81-23.28) and harm perception of hookah i.e.26.41% (CI: 19.67-33.14)
in middle school students. In high school students, current users of cigar smoking were high in
those who were current users of hookah i.e. 19.40% (CI: 16.01-22.69) as well as had higher
weighted percent in harm perception of hookah i.e. 26.39% (CI: 23.03-29.75). However, in high
school student’s current cigarette smokers were showing high weighted percent in those who were
aware of hookah i.e. 62.27% (CI: 56.77-67.77) as well as those who were ever users of hookah
i.e.44% (CI: 38.58-49.42).

4.3Weighted Prevalence of Student living with Hookah users: Overall 1.98%
(CI: 1.44-2.53) of middle school students and 3.29% (CI: 2.67-3.92) of high school students were
living with hookah users. When comparing middle school and high school students’ females and
a Whites ethinic group of students, high school students had higher frequency of living with a
hookah user. In a White ethinic group, 3.43 % (2.66-4.19) of high school students lived with
hookah users compare to 1.92 %(1.28-2.55) of middle school students. In female 4.19 % (3.21-
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5.18) of high school students lived with hookah user compare to 2.39% (1.59-3.18) of middle
school.

4.4 Associations of Harm Perception of hookah: Association of harm perception
of hookah among current users of hookah, ever users of hookah smoking, as well as those aware
of hookah smoking, reported that 55.64% of current users of hookah (Crude OR = 9.5, CI: 7.6611.94), 43.80% of ever users of hookah (Crude OR=7.4, CI: 6.49-8.44) and 21.50% of those who
were aware of hookah smoking (Crude OR = 13.9, CI: 3.40-4.68) believed that hookah smoking
is less harmful than cigarette smoking in both middle and high school. However, after adjusting
for gender, living with hookah user, race/ethnicity, ever users and current user of cigarette
smoking, cigar smoking, smokeless tobacco and grade (6th,7th,8th,9th,10th,11th,12th) the adjusted
odds ratio for those aware of hookah smoking was 3.20 (2.82-3.91), for ever users of hookah was
4.96 (4.02-6.13) and for current user of hookah was 4.99(3.78-6.59) believed that hookah smoking
is less harmful than cigarette smoking in both middle and high school. Moreover, participants who
lived with hookah smoker, 43.15% (Crude OR=5.6(4.54-7013), Adjusted OR = 4.214.21(3.155.65)) believe hookah smoking is less harmful than cigarette smoking compared to individuals
who do not live with hookah users. Participants who were current users of cigar smoking
i.e.26.57% (crude OR = 2.80(2.45-3.20), Adjusted OR = 1.18(0.96-1.45)) as well as ever users of
cigar smoking i.e. 24.76% (crude OR= 3.18(2.78-3.65), adjusted OR = 2.24(1.85-2.71)) believe
hookah smoking is less harmful than cigarette smoking compare to individuals who were not ever
as well as current users of cigar smoking. The grade wise analysis reported students of 12th grade
students had higher odds of believing that hookah smoking is less harmful than cigarette smoking.
There was no significant difference between odds of male and female in believing that hookah
smoking is less harmful than cigarette smoking.
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Chapter 5
Discussion
5.1 Discussion on harm perception of hookah smoking: Results from this analysis on
harm perception of hookah smoking indicate that students who were aware of hookah smoking
had 3.32 odds of believing that hookah is less harmful than cigarette smoking compared to students
who were not aware of hookah. Students who were current users of hookah had 4.99 odds of
believing that hookah is less harmful than cigarette smoking compared to students who were not
current users of hookah. Students who were ever-users of hookah had 4.93 odds of believing that
hookah is less harmful than cigarette smoking compared to students who were not ever-users of
hookah. Students who were living with hookah user had 4.21 odds of believing that hookah is less
harmful than cigarette smoking. Overall these results suggest that students who were associated
with hookah usage believe that hookah smoking is less harmful than cigarette smoking. Moreover,
students who were ever-users of cigar smoking had 2.24 odds of believing that hookah smoking is
less harmful than cigarette smoking compared to individuals who were not ever-users of cigar
smoking. The above mentioned odd of cigar smokers was higher because of less education and
inadequate study about cigar smoking as compare to cigarette smoking. Moreover, according to
Tobacco Master Settlement Agreement (MSA), there are no similar taxes on cigar and cigarette
products. Moreover, there are no regulations on cigar products. Results also indicate that the higher
the grade of the students greater the odds of the students to believe that hookah smoking was less
harmful than cigarette smoking.

5.2 Sociodemographic Burden of hookah smoking: Above results conclude that
knowledge and frequent use of hookah smoking, were higher among high school students than
middle school students. This finding was relevant because high school students are more exposed
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to outside environment and can reach out to the various shops and lounges where hookah is
available. However, there was a huge difference in numbers of those who were aware of hookah
and those who were current user as well as the ever user of hookah in both middle school and high
school.
Results indicated that females were more knowledgeable about hookah smoking and more
likely than males to be users of hookah. Moreover, females also had a higher prevalence of living
with hookah users. Among race/ethnicity, a Hispanic group of students used hookah more and
most often lived with hookah users. These findings infer that living with hookah users is associated
with higher prevalence of hookah smoking.
According to Kassem et, al. irrespective of sex one fourth of youth tried smoking hookah
below 18 years of age (Kassem et al., 2015). According to NYTS survey between 2011 and 2014,
current users of hookah smokers doubled. Moreover, according to Bover Manderski et al., compare
to cigarette smoking, hookah is equally accessible to youth, therefore making the initial step
towards addiction easy (Bover Manderski et al., 2012). According to Centre of Disease Control
(CDC) addiction to the nicotine-like drug in any mode of transport might lead to the dependency
of tobacco use (Bover Manderski et al., 2012). Moreover, the US Surgeon General’s reported that
nicotine in any form is unsafe for youth. Therefore, not only cigarette smoking but also hookah
smoking should be continuously surveyed in ongoing tobacco controlling strategies in middle
school and high school students.

5.3 Comparison with other literature: Previous studies have analyzed the prevalence of
those youth who were aware of hookah smoking and users of hookah smoking. However, only a
few studies have assessed the degree of harm perception of hookah smoking in youth. Mohammed
et al. reported the overall prevalence of harm perception of hookah 15.1 % but did not report the
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odds of harm perception of hookah smoking in those who were aware of hookah smoking, those
who were ever users, and current users of hookah smoking. (Mohammed et al., 2016).

5.4 Strength of the Study: The strength of the study is that it includes the assessment of the
harm perception of hookah in middle school students, high school students, racial groups, those
students who were living with hookah users as well as those who were ever and current users of
cigarette smoking, cigar smoking, and smokeless tobacco. Moreover, the study reported odds of
harm perception of hookah in students who were aware of hookah smoking, students who were
ever as well as current users of hookah smoking, students who were living with hookah users, and
students who were ever users of cigar smoking. Analysis of the study was stratified by school,
gender and race. Study also reported adjusted odds ratio for harm perception of hookah smoking,
by adjusting for variables such as gender, living with hookah user, race/ethnicity, ever users and
current user of cigarette smoking, cigar smoking, smokeless tobacco and grade (6th to 12th). In the
analysis, the inconsistent hookah smokers were considered non-smokers. Doing so minimizes the
bias from non-differential misclassification. Non-differential misclassification is a conservative
approach and takes the estimate towards the null rather than overestimating the outcome.

5.5 Limitation of the Study: This study has four limitations. First, the responses to the
questionnaire which was asked in NYTS survey was self-reported by students, which may be
subject to recall bias. Second, the study’s cross-sectional design did not have casual inference.
Therefore, a longitudinal study would be needed to get more relevant findings. Third, the study is
not relevant to kids who do not attend school and kids who are attending home schooling, because
the survey was conducted only in schools. Fourth, in NYTS survey, the question asked related to
awareness of hookah does not clearly mention whether they are asking about nicotinic or nonnicotinic hookah. Therefore, this may have affected the responses of the students. I would
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recommend an increase in education about the effects of hookah smoking at school level. At this
formative age giving right knowledge would decrease the wrong belief that hookah is less harmful
than cigarette smoking. Further, I would recommend a regulatory policy such as making a routine
background checking students and their parents for any smoking related and tobacco habits.

5.6 Conclusion: Therefore, American youth who perceive hookah as less harmful than
cigarettes will more likely be users of hookah as compared to youth who perceive these products
are more harmful.
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Chapter 7: APPENDICES
Table 4.1: Weighted Percent and 95% confidence limits (95%CI) of awareness, harm perception,
ever and current users of hookah smoking by sociodemographic characteristics among middle
school students, 2013 National Youth Tobacco Survey (N=18406)
Weighted
n

Awareness of
Hookah
Smoking
Weighted (%)
(95% CI)
(n=2265)

Perceive Hookah
less harmful than
cigarette
(Yes)
Weighted (%)
(95% CI)
(n=692)

Ever use of hookah
Weighted (%)
(95% CI)
(n=231)

Current use of
hookah
Weighted (%)
(95% CI)
(n=86)

Sex2
Male

4073

Female

4037

Race:
White
Black

4788

Hispanic

1694

Asian

526

Grade 6

2635

Grade 7

2692

Grade 8

2784

26.23%
(23.62-28.84)
29.95%
(26.36-33.54)
29.56%
(26.72-34.40)
23.87%
(19.84-27.90)
32.38%
(28.21-36.55)
32.30%
(27.24-37.36)
19.48%
(17.65-21.62)
26.98%
(23.41-30.54)
37.78%
(34.13-41.43)

7.85%
(6.70-9.0)
8.44%
(6.95-9.93)
6.99%
(5.77-8.22)
10.86%
(9.07-12.64)
10.81%
(9.08-12.54)
7.58%
(5.43-9.73)
6.43%
(5.17-7.69)
8.36%
(6.84-9.89)
9.64%
(7.98-11.30)

2.77%
(2.07-3.46)
2.91%
(2.02-3.79)
2.85%
(2.07-3.62)
2.82%
(1.71-3.93)
5.52%
(4.00-7.03)
2.16%
(0.86-3.46)
1.25%
(0.71-1.80)
2.38%
(1.56-3.21)
4.89%
(3.68-6.10)

0.84%
(0.48-1.20)
1.22%
(0.72-1.72)
0.79%
(0.44-1.14)
1.19%
(0.45-1.93)
2.19%
(1.26-3.12)
1.51%
(0.33-2.68)
0.52%
(0.23-0.81)
0.74%
(0.28-1.19)
1.82%
(1.14-2.49)

Ever user of
cigarette smoking
Ever user of cigar
smoking
Ever user of
smokeless tobacco
Current user of
cigarette smoking
Current user of
cigar smoking
Current user of
smokeless tobacco
Overall

1105

40.82%
(36.04-45.60)
41.61%
(36.43-46.78)
40.91%
(30.83-50.98)
43.72%
(34.67-52.77)
46.61%
(38.01-55.20)
34.92%
(24.98-44.86)
28.04(25.4430.64)

16%
(12.92-19.07)
19.53%
(16.77-22.29)
17.30%
(11.80-22.80)
21.54%
(14.93-28.15)
26.41%
(19.67-33.14)
17.24%
(8.01-26.46)
8.14%(7.20-9.08)

14.83%
(11.32-18.34)
18.47%
(14.38-22.26)
18.95%
(11.58-26.32)
28.93%
(20.08-37.79)
32.73%
(25.66-39.81)
22.46%
(13.35-31.57)
2.83%(2.19-3.18)

4.68%
(3.24-6.11)
7.21%
(4.97-9.45)
8.25%
(4.08-12.42)
12.79%
(7.72-17.69)
17.05%
(10.81-23.28)
14.71%
(10.46-18.95)
1.02%(0.69-1.36)

2079

768
330
252
273
138
8111
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Table 4.2: Weighted Percent and 95% confidence limits (95%CI) of awareness, harm perception,
ever and current users of hookah smoking by sociodemographic characteristics among high school
students, 2013 National Youth Tobacco Survey (N=18406)
Weighted
n

Awareness of Hookah
Smoking
Weighted (%)
(95% CI)
n=5064

Ever use of
hookah
Weighted (%)
(95% CI)
(n=1319)

Current use of
hookah
Weighted (%)
(95% CI)
(n=490)

48.49%
(44.07-52.91)
54.66%
(50.66-58.65)
57.44%
(53.48-61.41)
36.42%
(30.62-42.22)
50.65%
(45.77-55.53)
49.80%
(43.40-56.21)
41.44%
(37.67-41.22)
48.82%
(44.31-54.34)
55.44%
(50.90-59.98)
62.32%
(57.16-67.34)
58.41%
(54.11-62.76)

Perceive Hookah less
harmful than cigarette
(Yes)
Weighted (%)
95% CI)
(n=1610)
15.70%
(13.80-17.60)
16.48%
(14.36-18.59)
16.32%
(14.28-18.37)
15.32%
(12.82-17.82)
17.70%
(14.89-20.50)
17.17%
(13.32-21.02)
11.02%
(9.15-12.88)
15.84%
(13.70-17.98)
17.03%
(14.33-19.72)
21.68%
(18.03-24.72)
21.68%
(19.33-24.03)

Male

5091

14.50%
(12.54-16.45)
13.14%
(11.31-14.48)
15.62%
(14-17.25)
8.74%
(6.23-11.26)
16.65%
(14.10-19.19)
11.83%
(7.43-16.23)
7.13%
(5.58-8.69)
11.20%
(9.27-13.13)
14.76%
(11.86-17.66)
23.80%
(20.02-27.59)
30.91%
(27.21-34.60)

5.35%
(4.41-6.30)
4.73%
(3.93-5.52)
5.45%
(4.69-6.21)
3.37%
(2.32-4.42)
6.76%
(5.42-8.10)
4.65%
(2.23-7.06)
2.68%
(1.88-3.47)
3.97%
(3.11-4.83)
5.30%
(3.58-7.02)
8.79%
(6.73-10.86)
10.97%
(9.30-12.63)

Female

5097

Race:
White
Black

5877

Hispanic

2455

Asian

745

Grade 9

2624

Grade 10

2586

Grade 11

2499

Grade 12

2481

Ever user of
cigarette
smoking
Ever user of
cigar smoking
Ever user of
smokeless
tobacco
Current user of
cigarette
smoking
Current user of
cigar smoking
Current user of
smokeless
tobacco
Overall

3515

63.52%
(58.55-68.48)
62.49%
(56.40-68.57)

25.92%
(23.14-28.70)
20.86%
(17.11-24.62)

34.45
(30.33-38.69)
36.97%
(31.62-42.33)

12.17%
(10.30-14.05)
12.11%
(9.80-14.42)

1262

62.27%
(56.77-67.77)

23.18%
(19.53-26.82)

44%
(38.58-49.42)

18.79%
(15.33-22.26)

1243

59.64%
(53.39-64.69)
56.21%
(50.10-62.32)

26.39%
(23.03-29.75)
20.41%
(15.62-25.20)

38.83%
(34.03-43.64)
36.43%
(31.89-44.98)

19.40%
(16.01-22.69)
14.71%
(1046-18.95)

51.50%(47.57-55.43)

16.08%(14.40-17.76)

13.84%(12.2115.48)

5.05%(4.35-5.74)

2658

768
1176

514

10190
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Table 4.3: Weighted Percent of middle school and high school students who live with hookah
smokers, 2013 National Youth Tobacco Survey (N=18406)
Weighted
Middle Schoolers Living
(n)
with hookah smoker

Weighted
n

Weighted (%)
(95% CI)

Sex2:
Male (%)
Female(%)

High Schoolers Living
with hookah smoker
Weighted (%)
(95% CI)

4073
4037

1.60% (1.03-2.17)
2.39% (1.59-3.18)

5091
5097

2.44% (1.97-2.91)
4.19% (3.21-5.18)

Black(%)

4788
2079

1.92% (1.28-2.55)
1.51% (0.54-2.67)

5877
2658

3.43% (2.66-4.19)
2.67% (1.84-3.49)

Hispanic(%)

1694

3.16% (2.21-4.11)

2455

3.82% (2.61-5.03)

Asian(%)

526

2.61% (1.03-4.20)

745

3.86% (1.82-5.90)

Grade 6

2635

1.78%(0.94-2.62)

n/a

n/a

Grade 7

2692

2.12%(1.29-2.95)

n/a

n/a

Grade 8

2784

2.05%(1.20-2.89)

n/a

n/a

Grade 9

n/a

n/a

2624

2.67%(1.70-3.63)

Grade 10

n/a

n/a

2586

2.67%(1.60-3.14)

Grade 11

n/a

n/a

2499

4.36%(2.93-5.79)

Grade 12

n/a

n/a

2481

3.96%(2.19-5.74)

1105

6.56%(4.60-8.52)

3517

5.97%(4.56-7.38)

768

7.38% (5.02%- 9.73)

3071

6.20%(4.84-7.56)

330

8.72%(4.82-12.62)

1176

6.66% (5.08-8.25)

252

12.49%(7.18-17.79)

1262

8.01%(6.27- 9.75)

273

15.15%(10.01-20.29)

1243

7.16%(5.55-8.76)

138

19.01%(9.54-28.60)

514

8.56%(5.66-11.47)

8111

1.98%(1.44-2.53)

10190

3.29%(2.67-3.92)

Race:
White(%)

Ever user of
cigarette smoking
Ever user of cigar
smoking
Ever user of
smokeless tobacco
Current user of
cigarette smoking
Current user of
cigar smoking
Current user of
smokeless tobacco
Overall

1 = one person is missing in data.
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Table 4.3: Association of harm perception of hookah in current and ever users of hookahs,
awareness of hookah smoking in middle school and high school students, 2013 National Youth
Tobacco Survey (N=18406)

Awareness of hookah
No
Yes
Current User of hookah
No
Yes
Ever User of hookah
No
Yes
Gender:
Female
Male
Living with hookah user:
No
Yes
School
Middle School
High School
Race:
Non-Hispanic White
Non-Hispanic Black
Hispanic
Non-Hispanic Asian
Other (NH-AI and NH-NHOPI)
Grades:
Grade 6
Grade 7
Grade 8
Grade 9
Grade 10
Grade 11
Grade 12

Perceive Hookah
less harmful than
cigarette
(Yes)
Weighted (%)

Crude Odds Ratio
(95% CI)

Adjusted Odds
Ratio
(95% CI)

6.41%
21.50%

1.0 (referent)
13.9(3.40-4.68)

1.0 (referent)
3.32(2.82-3.91)1

11.18%
55.64%

1.0 (referent)
9.5(7.66-11.94)

1.0 (referent)
4.99(3.78-6.59)1

9.52%
43.80%

1.0 (referent)
7.4(6.49-8.44)

1.0 (referent)
4.96(4.02-6.13)1

12.98%
12.30%

1.0 (referent)
0.94(0.84-1.05)

1.0 (referent)
0.91(0.80-1.02)1

11.76%
43.15%

1.0 (referent)
5.6(4.54-7013)

1.0 (referent)
4.21(3.15-5.65)1

8.14%
16.08%

1.0 (referent)
2.1(1.86-2.50)

1.0 (referent)
1.92(1.54-2.38)1

12.04%
12.96%
14.75%
12.26%
12.80%

1.0(referent)
1.08(0.89-1.32)
1.26(1.02-1.55)
1.02(0.73-1.41)
1.07(0.85-1.34)

1.0(referent)
1.02(0.80-1.30)1
1.10(0.89-1.36)1
1.27(1.02-1.58)1
0.94(0.65-1.36)1

6.43%
8.36%
9.43%
11.06%
15.84%
17.03%
21.38%

0.25(0.18-0.35)
0.33(0.25-0.44)
0.39(0.31-0.49)
0.45(0.35-0.59)
0.69(0.57-0.83)
0.75(0.61-0.92)
1.0(referent)

0.34(0.23-0.49)1
0.45(0.34-0.61)1
0.51(0.41-0.64)1
0.50(0.40-0.64)1
0.77(0.62-0.96)1
0.79(0.64-0.97)1
1.0(referent)
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Ever user of cigarette smoking
No
Yes
Ever user of cigar smoking
No
Yes
Ever user of smokeless tobacco
No
Yes
Current user of cigarette
smoking
No
Yes
Current user of cigar smoking
No
Yes
Current user of smokeless
tobacco
No
Yes

9.89%
20.5%

1.0 (referent)
2.34(2.02-2.72)

1.0(referent)
1.09(0.87-1.36)1

9.36%
24.76%

1.0 (referent)
3.18 (2.78-3.65)

1.0(referent)
2.24(1.85-2.71)1

11.82%
20.49%

1.0 (referent)
1.92 (1.55-2.38)

1.0(referent)
1.0(0.71-1.42)1

11.54%
23.13%

1.0 (referent)
2.30 (1.93-2.74)

1.0(referent)
0.94(0.74-1.21)1

11.43%
26.57%

1.0 (referent)
2.80 (2.45-3.20)

1.0(referent)
1.18(0.96-1.45)1

12.35%
20.43%

1.0 (referent)
1.82 (1.38-2.39)

1.0(referent)
0.73(0.46-1.17)1

Notes:


1 = Adjusted for gender, living with hookah user, whites, black, Asian, Hispanic, Ever
user of cigarette smoking, Ever user of cigar smoking, Ever user of smokeless tobacco,
Current user of cigarette smoking, Current user of cigar smoking, Current user of
smokeless tobacco, sixth grade, seventh grade, eight grade, ninth grade, tenth grade,
eleventh grade, twelfth grade.



Overall in all tables there were 105 participants, who were missing and ungraded in
school variable.



2 = one person is missing in data.
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